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(54) FLUOROPHOR AND LIGHT-EMITTING DEVIG 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fluorophor which 
can set light-emitting peak wavelengths in a range of 
yellow to red, and to provide a light-emitting device which 
comprises a combination of the fluorophor with a 

light-emitting portion, has an excellent color rendering jiur-'^^--^^^^'''-r-— * :u i - 

property, and can emit various color lights. „^ i:; 

SOLUTION: The fluorophor of composition formula: f ' j£v ^ % 

(Ba0.5Zn0.5)AiSiN3:Eu is obtained by preparing Ba3N2, tX'!^'"^ 
Zn3N2, AIM, Si3N4, and Eu203 as raw materials, weighing ^^iW^^^^ 

and mixing the raw materials, for example, in an element f«^- -Tit — -^i?!^^ 

molar ratio of Ba : Zn : Al : Si : Eu = 0.493 : 0.493 : 1 : 1 : . . ^JW: .^i^ 

0.015, and then calinating the mixture. The ratio of the Ba 
: Zn can be changed to set the light-emitting peak 
wavelengths of the obtained fluorophor The fluorophor 
having the set light-emitting peak wavelengths is 
combined with a proper light-emitting portion, and thereby 
the light-emitting device having an excellent 
color-rendering property and various color lights can be 
produced. 
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(57) [g*!;] 



L. #7cS<?5^:;Ujt*^"Ba : Zn : Al : Si : Eu 




= 0.493 : 0.493 : 1 : 1 : 0M5b^lXoiZ^mn 
S-fffi. M€L.Ta«xe(Bao.5Zno.5)AlSiN3:E 
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MTnSti. mi±^)7C^t'«B!cSiX, flo, m > 0, a > 0, b > 0. n = 2/3m + a + 4/ 
[HOT] 

Mam, a, b<7)tt*<i. = a = b = irj>SiJ:S:^Stfc-raifi*«lt::ia««0«3tefls. 

fJifiMTcStiMg, Ca. Sr. Ba, Zn*^A>^il?Sa§2aULhc7)7C*t'S),0 , ATC^JiB, Al , 

. sism^m*<7)mmmiti. mimm^mmmii^tm^j:m&x'mt^^i> 

mam^^MK 250 nm ~ 550 mnm^X'hlZt^W^ttlt^^7l,Zim<^% 

[if«ii9] 

ttrie^3tsp*5^3fec5^^^-H (LED) x'hh^itmmttim^mjtfziiaizMm 

im<ommmm 
[mm] 

[00011 

^WMli. 'fy'^y'^ (CRT) , ryX'7T^XrV'^n:^lV (PDP) . 7-<-;uhxs 

■y 3 :^T-f;^r i^'f (fed) , x.v9h^iviy^--^yx (el) ^t'<?Dr ^xru-f^a 
^myrtcii<mm.'m<,zmm^ixi,ikmtizw,L. mv:\im\- • w 
fe^o^Ttas^fiii., 'si^%ttz\i^^m:m.th^y^^-\' (led) . fs^jais 

[0002] 

mt^<m.^ m^mw ^mtt:^<^-mt£^'At^istixx\.^ht\.^'ytzw^miis. 

itv^S. a^(C'5r^TSI>h~«*fet?63tt«.S3l6SLEl)*<»:'?tlfflfg$*i/c 
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[0003] 

fc, (R) • isfe (G) -#6(8) ^mbm?i-^h^. ms3&m ■ mim^% 
tvi5.m-m%xiF^w -^(G) ■ wmmim.^^hi^x'hh 

• 

[0004] 

'm\Sm\zm^^tlhmm^tLX\t. m^mmtLXh^tS-.^u. UzOjSiEu, 3.5M 
gO • O.SMgFj • Ge02:Mn, (U. Mn, Siii)202S • GaaOj : Eu, m^^ti^t LtZnS:Cu,Al. Sr 
Al20,:Eu. BAM:Eu,Mn. BajSiOjiEu, Hfe^Jfefti: L-CYAG:Ce. tTBAM:Eu 

, Sr5(P0,)3Cl:Eu. ZnS:Ag, (Sr, Ca, Ba, Mg), o(P04)6Cl2 :Eu*^^af>fLTV»|). ^LX. 

[0005] 

ma. ^wtmm<7)^^Km(om:ms.ixLtofzi^. «T«;^s:W/oafe^3fet 

lill,Zl(ii. jfiSli'K- ^^'KEDfcR • G • B«?\ifti:C0i!i;^i^b-«-tJ:l.efeLEDH^BBi4. R 

-^mx-h*). mmt ixmmsmiiJKw 

[0006] 

^^^ximmtLX, YAG:Ge^||fe^Jt#c{i. »feLEDS:iiie«i: LTfflV^ 

(i, sKifi^^h • mm^'mm:cem&mmizmim<r>&\'^w^mti^mti. 

[0007] 
[0008] 

[!^i**ilKl] !|^2001-214162-t4^?8 
immZ] ^§32003-336059^^i^f8 
imKm) !Rfg|2003-124527^d^f8 

[0009] 



(4) 



!Np^2006-63286(P2006-63286A) 



[0010] 

*5&Bfl{±, ±mcr)mm^m^tirzmz^j:^tifzh(r)X'h*) . n^i-i^^^^c^mix-^ 
m\:;-^.mm^x'^h±. '^mmzi,m^i'^^^'<9 h;wcoyn-H^rje^^ 

a. ^m'mtt^tmMtiiim^'^h^tvf::m^mx'h^x. nmm&<r>i&\>mx' 

[0011] 

. viTcmnmcommtiyiMX'hr)^ kTcmmiwmmtiymx'h'o, BTcstii 
mmmthTtmxh'o. ms.mxh'o. ZTcfitift^s^ffjt-j)^.. ) xmi^ti^n 
mf^comnm^ h ^^mm-coTtrnx-m^t^z t^zx'o. mmt^mzuK^xn 

Yju(7)ra-v^j:mi:imx'^. m&m^<omm*^mh(:>^j:^^ztizmmL. *i6 

m^^^lt:tcr)X'hh. 
[0012] 

-ws^maBm-.zx'mi^tihm^X'h'iX . 
I Tcmx'h 0 . RiimmmcomLi b hjcmx-h o . mimmx-h o . inrnmrnm-c 

MTcSJi. Z»JjUifi07C^T-18^$tl, m > 0. a > 0. b > 0. n = 2/3B + a + 4/ 

3hX'hh:ibi:mib-i'hlk=mvhh, 

[0013] 

fnem. a. b«7)fi3&<m = a = b = If jiSifc^^SfctSmi «^«figCIS«<^)®3fe*-C 
[0014] 

KiieMTC^tiMg, Ca. Sr. Ba, Zn*»4.aitR$^il>2atU:i07C^-C'S> 0 , A7C^{4B, Al. 
Ga*»<5^JR$ixSiaW±<^7C^t'J)0. B7C^{i:Si43j;l//i^>:«iGeTJ>'5, Zjc^i^fe 
±5a^«^?tWS»^iS*»'bSlR5*i.SlSJJLh«07c3g-CS)SC: t mmbth^ 1 * 

[0015] 
[0016] 

minrntf, m^^Thiz t t:^wibi-hm i *»^>B4o*9j«<ov^-f *i*<ie«<o 
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[0017] 
[0018] 

[00191 

' wmm^mm\ 250 nm ~ 550 nt^m^x'$)i:itimtti>m<r>mmzim(o 

[0020] 

mimMi^^^^-(^-¥ (LED) TJ>&::i:Sr^i:ti.ll7^/dilS8tO«c 
[0021] 

|glA>^S4C0V^-m*'C0ffi€W«l.^mi, ^3fejS*<^e-i7<iS-580 - 650 nm 

^i-hHife (250 nm ~ 550 nm) Ol£v^**tg(7)3tt:*tLi!l^*S:WLTV^|,. 
[0022] 

[0023] 

m7i^i^f^9(r)\.^-nxi)Hr,m^izg^^mMm.ii. mm&i^^^mmtzax^x tis 
[ i%B^ i mmh tz)fi(rm.S:mm ] 

[0024] 
[0025] 

i:l.7C^T-J)l..' -e-LTMTC^ti. Be, Mg, Ca, Sr, Ba, Zn, Cd, ^itcKii'hWsK^til 
7tmX'hh:Lti}mt.L<. §^5tC«±Mg, Ca. Sr. Ba. lni]^^WsK^iXh7tmX'hi>^b 

[0026] 

fifEA7c^{i, mtmm^^\,zi5\^x\\\m<r)mwL^thiTm±.<r)7mx'ht. ^lx 

A7C5^(4. B U^^m) , AU Ga. In. Tl, Y. Sc. P. As. Sb. Bi^ri:>^>Stl?$itl.7C« 

t'*-5C:i:*W^L<. S^iWiB. Al. (iAti^hWR^fli>7^X'hh:Ltmtt< . A 
lt-$)l.;fc*^ftt>if*LV^. Alii. §ftftt-J>I.AlN*<-«te<)^r»fi«1£|^«Jt«i|Stt L 

[00271 

TCS^W. C. Si. Ge. Sn. Ti. Hf. Mo. W. Pb. Zr^:i:'A>4,jHJ?$ill>7CfgT*.?.C: fc 

*«»*L<. S4>tc<i. Si. ^i}^hm{^tihmx'hh:itmtL<. sit-ftsit 
*^fttsf^Lv^. si{i, mimx'hhsu\\,if-m^j:mmf^'^mmf^tLxm\^h 
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[0028] 

fi. mm^t^<7)m:t^^mw,<^&\'^:^^9h/ux'hiztmtu\ fix. ^mm 

i,mu\ Eiiim^ht. '^umm¥im^A'hw>^izmfxcr)^\>^m.i7fi-ttzi^^ 
m^tixm^m^<^j: *) . mMS'<?mm*izm^iiimf^mmt tx 
mtzf^hx'hh, ^^i^<r>m^m7im<^~mmiSiUzi7cm(7)^i,zx^x. m 

[0029] 

-^^^580 - 650 m<7)^l,Zt5\,^X'A^X'^hZtl,Z-:>UXmm'tl. 

t>< m.mit:mizxy)m^j:^t:\^-'!^m^i:tt?>m:i:mztifix'^. ^(>izmi 
miffi&i^^t^-tubx'h. m^j:^-fz^-mmtt^ft^imitiix'^i. 

[0030] 

m^iti:Um-l ZbizX*). Ifee8l5^<0t-:7<i^580 ~ 650 nmcO^HTlSST--^ I. 
0 nm ~ 550 ni) ff)lt^^m^mMziiimm^^:ttlZbm^b^^^. MIX. ■ 

n7mim<7)7tmT-mmif:im^immmiSiTix it o b\.^omt:^^itatm 
x'h-^xh. mitf^b (om^^^h-txmmLCOTtmbti ^ t tm54jgfe j;t/»js*^ 

^^■ftthb. mm^Mhm<^j:l\^-m^ (555 nm) *»<i>SS"*>oTL^afca6, II 

mmm^ixii.'mimTixitozba'hi. ) 

[0031] 

^riffl^^i)-li:*fBr«lt'* Mmummmbh7iM<^'PX'i,Hs. Ca. Sr. Ba. Zn*» 
(>MiR-^ti^Zbi}^X'OiS-tl<. Mg-Ca, Mg-Sr. Mg-Ba. Mg-Zn, Ca-Sr, Ca-Ba. Ca-Zn, 
Sr-Ba. Sr-Zn, M-2n(Dm.-^b-^t<D\,^-rtii}^X'hi>Zbti^M.ijntl^\ ^(niiOiZlX 

. m:xt(r>mM(rm^'^h-tiizi:*). m^s^^—^mm^-thmtmhzbi/^x'^ 
h, stc, mzm)±^vjtm(ri^m!Li^^^^izbX'i:>^%m:t:^^-^^hzb 
A^ffi*. i,*)^)st><r>mi}^\-^^-9m^Wi&-m^x'hh, 

[0032] 

if%m\,zmiim.(r)mw.w^mmz^'&tj:im^t^t^ '^umtmi,z. 
t,z-^iti:\^T^wmi)^i\iz«-^j:hfzii>. mMLm.Tmm:tnt i\.^m^x' 
ht, fzx. 'mmmmm.i.z. \t'm^zm.-^Mmi:bh'ttfz»>. ±iE«3t#:«o 

S(*:$-fflB!<;5tMiiiAaBbNni:^ietJ'ct m > 0, a > 0, b > 0, n = 2/3ni + a + A/lhX'h 
hZbi)mtl^\ C:n(iM7Cfg*<+IUi, ATC^A^'+Iim. BTClilA^+IVfffi, NA<-IIHic7)7C 
mX-hi>Zbi}^iy. a. b. ncT)®**. n = 2/3in + a + 4/3b$r)l7t:tffi^!B!lt'*.&t . 

. b<7)fi*% = a = b = mz^tft^m. mmnmzmxfzmm^b^j: 

h, fit, ^om<o-mA<e#4::i:«i#;i^>ixl.. i^. imm.'^h'mMt. Ik 
Jt«c+<Oismg?**S«i:S fc^MaS^filRTtSJti^s «#:fflJi+t**itSi8R«ii'^ 

wib:mtm'im<tt:hb^i.t>iih. 

[00331 
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tti. 2|s:|gH^lC;^l)it7tft2:, -^3\:MmAaBbNn:Zz (ZlX'n > 0, a > 0; b > 0. n = 
2/3ni + a t 4/3b, z > OX'hh. ) XmBUz^. mi^tnmU7iMb<r>=i:)Uitz/{m 
+z){i0.00011JLh. 0.5mTOKffltC$)l>C:fc*«ifF^ VtjimkitmMmmtff)=f:)l'& 

mm(o&Ti^^m'^4>. ttz. itiSiiz-?\,^xiimmKm2<7)mm. iiii/mm(^ 

mim-h I. i: ft V ^^mn iztti<x'^h, $ ^ izitmmz x-ox t^m.^t:^=f- 
mm. m&m^Z'^y y^-thzt A^t-^ , mti>^j:ma&^'>y hmmt^^izii 

^X'f)h. 
[0034] 

:^^mzi^mmii, mxmmi. ^mmm(7)mkizmimitfziiitm^ 

a±.x'f)i:itmti^\ x'o.mKmoMmvxT. i.o//niiy±t'*s. iiii±. 

iim^mmzi5\> ^xm^a^'-z^^mmx-mz ?>b^ihtLitiisf). ^i^fmmu m 
i:xfx'hixii. mimim&.ht:*)mmmmmx'^ . m&coi&Ti^m'^i>i)'hX' 

t^hm&coi&T^^mtlZk^^X'^i,. -^hl^z. :^WMitZi^imMW.tLXT^:^ 

iitx'h?>ibmtu\ 

[00351 

±^<^m^ifm<,zx'onhiifzmm^ii. »7imi>zi!ttitmai.(07m^mi. s-^ 

imttlZkX'. ^<Oh°-:7&^2:580 ~ 650 nmC?)m&<r)\,^-fi^Mzm^lXi>. 
%^x^i'h)l'<7)-/\:i-}i^j:m^im^X'^, m&mM:<^Wti<^b'^hh^j:i)-'^fz, S 
hlZ. '^m^<^^-i'i^^<^^l'Zi^h^i'. V^-fnt**J^250 ~ 550 nmm^^m 

mizB:mmmi:tix^^ti. 

[0036] 

*^HJtCfl^l.^3fe^<0S^*fttCOV^T. (Sr, Mg)AlSiN3:Eu (flL. z/(iii+z) =0.015 

^•r, mm zmm. ^nm. &7tmcomimm4mmth. ^^^mmmmnx- 
ii^*^ imim^^MmtLKwiiUi. ^(>izmi<mwj.±(r>i,(7)imm-i>, s 

. mzx'o. n(>tim^wm^y:. jB^ij^ittitztb. m^z-^-otzmimmfA 
i:mtti.iix^\ ^hiz. mmtmimmmzmi^ii-r. itim<07xM<^mmn=F 

[0037] 

iyimmmhmm^7iM'^iZ'^ttimmmm<ti>m^.*'^ii. mm^^^ 
m^x'hizbmti\>^i3^. mm(ommi'yKc<. m:i*fp^z-kttmm(7it&n 
SLimif>^^i><^^^(o-c<iimmmi:m\'^xi,$k\'\ mim\'^ifmtt<Mj±. $ 
(,{zmi<ti3n&±<o{>(Dimmh. 

[0038] 

(Sr. Mg)AisiN3:Eu (fiL, z/(b+z) = o.oi5<oj@-&) ffimkX'htm. muim:^m 

Atc^, mm<r>mitmblX. ^tlWr3h(2N). Mg3N2(2N). AINGW. SiaN^OW 
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;WJt*^' (m, + 1112) : a : b : 2 = 0.985 : 1 : 1 : 0.015fc^S J: ^ UI 
•^t-l.: ^11. M7clgcO0.985. Z7C^<00.0150ffl»i, z/(in+z) = 0.015<7)ig^fitS,t)-li- 

[00393 

(ii4oo°c.iiLh, $/^tiif^u<«ii5oo ~ i6oo*ct'3o^j-iiLh. x^mKummoi. 
mm^^x, ¥mm-immt^j:i xoizmixmimisr. Mg)AisiN3:Eu (fiL. z/( 

■+z) = 0.015<?)i©-&) •C-^$ilS«3K*SrSJS^Sifc**Tl=S. 
[0040] 

Mtc^ (Ml. MjTC^) , Ajcfg. BtcS, ZjtlgfcLT. Sr, Ms, AK Si. Eu. J.:i?|-(?)7C^ 

fzi^h. mMcoi±a,m(oii^mm^<Dm^mz^h^^ztx\ ±^tt:{><r)t. 

[0041] 

( ^3tga t i. B|03jia<75i!!jt ) 

0 niii*>^>420 na<7)\,^-ftli^(0^i:m:i-^^^tmif^^h-ti.ZbX\ ^mc^mmW. 

^^bix, mm. ^m^(=^&<^^^-nii-(^wsx'%yt-tmi)m,m'^. m 

vAmm(rmmm.^mmhzb-h''X'% . ■mmz\%hmMbmmm-b<r>^'^ 
Lfz'>k^m^w(^bm-^h^tz^\,z\t. iir'mm^'mm^w^T ^ xru^mw. 

^mizmm^b . ^mimtm'i'iixi/iimib m^^h-tijmi{kmi} 
mtzxnum^^i}^, mtis. m'^^mm.mzmm-thm. ^mmm^^i^ 
v^iymmmz^Wi^-tfz^k, m^miii:mmzmt^im. m^m^mm 
^j:bizx *)m^^iit:mm-mizmi. ^mmmm^^izmmthim^^h z 

bIfiX'th. 

mifmmm.^bmhT6L-SkxmiL. rnvtzmmi^th^^itimb t!ti« 
%mmmhzbifix'%i,, 

[0042] 

OT, mmi,zm-i\^x. :mmi.^^m<izmmi>. 
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Tfi|SOBa3N2(2N). Zn3N2(2N), A1N(3N). Si3N,(3N). EU2Q3 (3N)S-TOt. MTCSSrBa : 
Zn = 0.5 : 0.5t =&7c3l«^;l'Jt3!)^Ba : Zn : Al : Si : Eu = 0.493 : 0.493 : 1 

•C/minCO^T'^jaL. mO'CX'S^mU^ ■ m^Uz^. 1600'C*^^>200"C^T'lB#raT' 
i^mi. m.i}^^lUzmzmV^inyK fflE5t(Bao.sZno.5)AlSiN3:Eu (ilL, z/(in+z) 

= 0.015) ffmminti. 

[0043] 

mmuimmcommsm^b-of^yyyx'hh. mn(omm.wt. m 

-timm 1 (0%^X^-^ hMza^fh ^'-^^(^mM&i: , 100%i: Lxm^^tt 

fzb^mx'hi. tti. mnzmmLx^^^j:\'^i\ w\t<. iti^jioiBiix^^'h 

;WctJttl.»igSSrlOO%t Lxm^ltlt:. 
[0044] 

zhiz. ue^^'s;.:? hypsrsa^L. ^m^imsiz^t. zzx\ msii. imi,zm 
m:<^^m&i}i*). mmizii^<7)m^^br>t:^yyxhh, mm:^^i^y'ii>mm 

mmm^i. mp)i^^^<r)%m^mmmmmmm&ifci>(ox'hi, *« 

mm:ii!^ti^th\Ami9.onE(o^ffymmmzm?> ^tm^^ms. LJt t ors* 

[0045] 

iai*^^Bfl'?>*>=5:J:-5fc> ^UMMfiii. nm*»4>800 nll<OJ£V^^:Si^^^^JV^•C 

mm^i^<o^izmimnmmm99.9%x'h'j. ^<?)feS(x. y){i, x 
= 0.578. y = o.mxh-^ti, smx'ii:^uyi^^(om:&mux^tz. s^ai 

[0046] 

Tp|ROSr3N2(2N), Mg3N2(2N), A1N(3N). Si3N,(3N), EujOj (3N) SrSpfilt , MTC^IrSr : 
Mg = 0.5 : 0.5i: L, ^jiMcO'ifUiti^Sr : Mg : Al : Si : Eu = 0.493 : 0^493 : 1 : 

1 : 0M5t^^^xd^zm.m^M.uzmii. m[mitmm<r>^iLx. m.(.s 
ro.5Mgo.5)AisiN3:Eu (fits z/{a*z) = 0.015) mmmf.:, mmmi tnu^z^tit 

[0047] 

mi*-'k^n(>f3'^j:^nz, mmm2izi^m^mi. :/n-K^t-^'$-j^t>; ^slms 
2.8 nmX'gt.iSv^^^^L, mm,mim.i%x'h'ofz. 

-H. ilS«3fe«!Ol63K{=fcftSffl««Sttl59.0%TS>0, ^«Ofe,S(x. y){±. x = 
0.629. y = O.370-C'$>o^c. i^. mX'\tm\'^i:\^yi^^(^m:&ifm&X'%tz. ast 

m'm^^m^zimth. 

[0048] 

rtTSKcOCa3N2(2N), Sr3N2(2N), A1N{3N), SijN^CSN), EU2O3 (3N) $rM Mjc^SrCa : 
Sr = 0.5 : 0.5i: #7C5il<OtyHt*<Ca : Sr : Al : Si : Eu = 0.493 : 0.493 : 1 : 

1 : QM^ti^hioiiz^mm^n&i'tcmitmmitmk<r)95m:Lx. «us(cao 

,5Sro.5)AlSiN3:Eu (fflL, z/(m+z) = 0.015) crmm^^Wz, USSfi^J 1 1 
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[0049] 

0i*><?>Hj/5>*»^rj:3t, mmmsmi^mii. mm 

8.9 nmT'Sim^l&^SrSL. fflM^5lig{i217.3%T'J>o7t. 

0.659. y = o.Mox'h-^tz. mx'm'&<7i^t^mmx'^tz, mm&t^^i 

[0050] 

immi) 

rtiIK<OSr3N2(2N). A1N(3N). SijNiON). EuzOaOWSrifi^SL. mtMtrSrSmtL. # 

7nSiOt;H:b>i>Sr : Al : Si : Eu = 0.985 : 1 : 1 : 0.015t^S i 3 tC^JIfi^ffft 
L/iJa^'MiMfiB'Jli:|p|«(7)MSSrfC, ifiE^SrAlSiNa :Eu (ffiL, z/dn+z) = 0.015) CO 

[0051] 

iau>^>BJ^>*>^rJ:^(=. it«f^Jl{^f«.SS3t*<±. 7-n-K^tr-^S:j^*>. ^MS 
1.2 nBT'ftiav>|iJt^S^L.yi. i^Ucidtw. >:<^fc#<7)%3(3fiJK*5<ktm«^100 

%i:L^:. m%^(0^{x, y)ii, x = 0.617, y = 0.381T'$)r)/c. jSj, SST'JiiS 

^^^\yy>>&m^mmx'^fc. mm^^mnzmti. 

[00521 

[m] 






z/(m + z) 










&S 




X 


y 


(Bao.9Znoj)AISiN,:Eu 


0.015 


460nm 


138.9X 


199.9% 


609.0nm 


0.578 


0.420 


(Sro.sMgbjK)AJSiN3:Eu 


0.015 


460nm 


178.tX 


159.0% 


832.8nin 


0.629 


0.370 


1 (CaoLsSroJAISiNjiEu 


0.015 


450nm 


217.3% 


117.1% 


648.9nm 


0.659 


0.340 


SrAISiN^iEu 


0.016 


460nm 


100.0% 


100.0% 


631.2nm 


0.617 


0.381 



[0053] 

(llt6^Jl~3) fcilX (Jt«0lJl ) tCOV^TcO^W 

mMtlX. mm. Mg, Ca, Sr, Ba. Zn*><^,Si!?§it2)^!®«07Lfg«Offl;^^^i)-fr$r 

ztit^mma. mmc^miRb^co^&^-^h^izii'o. ^3t«*c7)t-7ffl$-609 ~ 

650 nmOKHtlg^T'^, Stfe*^*?!)^ (S^:g500 nm - 800 nm) cOlSffl^crQ-h'^rlife 

0 nm ~ 550 n«) t\>^^mm^z. «gH**/S<¥fflTSS!|Sp=5rjai©tS-* LTV>^. 
[0054] 

MTcfgSr, ^J;t<fMg, Ca, Sr. Ba. Int^mmtilMmiOjmX'mm-tlb. 

fzmi^miz tt^mx'$)^ztiwMitz. mm, mmm2iimmitt:m 

ttlC50%ULh[6l±LTl<^S. 

p\mi, mntLx^mtmx'ii^j:<, 2ma±<07tmm\'^hzkizx>^ . ft^ 
1 1 izmiz\^±x-^ hzb tm^fi Lti . 

[0055] 

H3~5*^4,BHf>*^^J:3t. SiJ^3\^<7)ijex'^^ ^^^250 m{m-i)^h(^ 

0 nin^t-0/£V>|gHlwi?^'9TffltC»tttT<,^l.. BP*>. ^I^^JtWi. ^:S250 nmf+jfi 
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380 ~ 410 nMm) cr)t'ib(>ff)^mm^t uz^x'$)-}Xh. m^^Tm^^-^ti 

i t &«3Kf*T*> lib It:, 
[0056] 

x\ --^m^EDtm^'^h-tf.i^x'h. s-otcufe (o (b) 

[0057] 

{mm4 ) 

mmAX'li. HilK£7)Ba3N2(2N). Mg3N2(2N). A1N(3N). Si3N,(3N), Eu203(3N)$-ip(i 
U MTcflSrBa : Mg = 0.75 : 0.25fc ^7iMcO=f:)l'itipBa : Mg : Al : Si : Eu = 0 
.739 : 0.246: 1:1: 0.015^=3:1. i ^(C^M^^SrffftL/cmWi, HSfe^J 1 1 |5l«(7). 
9mt:lX. m (Bao.739Mgo.246) AlSiN3:Eu (fflL. z/(ii+z) = 0.015) cOWfc^fl 

^mmibmm^z^x^:^hf\^com&m^m2izmm^^x^t, jshikt) 
imbixmmLitib^mx'hi, tti. a2{cjiia«tT»r^^rv^*j. igt<s Jt 

[0058] 

02*^<i>BS^*>^J:3lc, llil^]4{cf^^^5fe«c{i. T'D-H^re-^'Sj^^, jS:^59 
8.6 nmT'fttiSV^fBt5-*L. ffiStl^5SS{il00.7%-C'*o?t. 

-If. mn^f^(r)mtizii{fmnmmQ6.\%x'$>'o. m,<7>&mx, yxs. x = o. 

556. y = 0.mT$>^f^. i^. EmX'lim^<mit&if^X'^ti, iKffl^jfemS: 
^ItlStttS. 
[0059] 

mm 5 XU. TfJ.K«OBa3N2 (2N) . Mgg N2 (2N) . A1N(3N) , SiaN* (3N) , EujOs (3N) Sr^ffi 
MTC^SrBa : Mg = 0.5 : 0.5i: L, §7C*<7)^/Hb*^'Ba : Mg : Al : Si : Eu = 0.4 
93 : 0.493: 1:1: 0.015t^S J: ^ iC#E*^f^ff«UcJil?Ki, IIS£«?IJ 1 1 
S$-LT. fi^ (Bao.,93Mgo.493 ) AlSiN3:Eu (fflU. z/(in+z) = 0.015) <7)m.imimz 
. *Sfi^li:[5l«{c^3tX'<i7N;Uoa!|g^m^ll2CljjSlllilS:fflV^-CS^r. $4>{=. 

[0060] 

ll2*»^>HJ4.*-=5rJ:3tc, ^JfiM5{cfS-SS3tWi. T'u-H^rtr-^'^J^^. ai;R60 
4.6 nmX'&hfi^^m:^7r:t, ffl«l63t^S{il42.4%-C'ftoyi. 

-:fr. SiSm3t«5(7)^tCfc(tl.fflM»S{il35.0%-C$)'?. ^c7)-feS(x, y)«i. X = 
0.573, y = 0.425f*of^. 1^5, BliT«lfiafe0^fe*qil2T-^fc. 3^38^* 

^mizimti, 

[0061] 

(HSfipije) 

M6eilJ6T{i, TliIKcOBa3N2(2N), Mg3N2(2N), A1N(3N), Si3N4(3N), Eu203(3N) $-2i18 
L. M7C5g5rBa : Mg = 0.25 : 0.75i: L, #7Clgi7)^/PJt*^a : Mg : Al : Si' : Eu = 0 

.246 : 0.739: 1:1: o.o\5b^^i>xoizm-.mn&ifzmit. mMmib^uco 

UmilX. m. (Bao.246Mgo.739) AlSiN3:Eu (fflL, z/(ii+z) = 0.015) <0^3t«cS-f| 
[0062] 

[12*»4.Hfl<c>*>^ct^t, l^tfeM6{Cfl^^3fc«:{J, T'n-K^rt-^'i&j^lt,, HH^M 
5.8 nlDTSt)iSv^^$r^L, «itf63K3SS{ill0.9%T'«)of^. 
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.629. y = 0.369t'S)-^;t. i^. ^mX'\i1f^<r>m&A^mX'^tz. ^KS!l^*SmSr« 

:ibX\ ji»jg*^StSl<^Str-:J'}S^* (555 nm) t^h^^i^^XLt-ifzfzibX'hh . 
[0063] 

rfJMcOBa3N2(2N). A1N(3N). SigNiON). EujO, (3N) 5:5!p{iL., M7nfg^Ba#?4i: L, ^ 
7C^Ot;UJtA^'Ba : Al : Si : Eu = 0.985 : 1 : 1 : 0.015t=5rl.<J: P t«-Sii^Srff» 
L:^:WW±IIMM1 tlSI^iOiiOgS-LT. ffl^aAlSiNjiEu (fit. z/(i+z) = 0.015) (?) 

[0064] 

Ibt«0fe«(x, y){i, X = 0.566, y = 0.431-C?>-5;t. i^i, 

[0065] 
[^] 







2/(m + 2) 
















X 


y 




(Bao.7sMgb^AISiN3:Eu 


0.015 


460nnn 


100.7X 


t05.1% 


598.6nm 


0.556 


0.441 


letSfl 5 


(BaQj5Mgb.8)AlSiN,:Eu 


0.015 


460nm 


142.4K 


135.0% 


604.6nm 


0.573 


0.425 




(BaojsMgb.75)AIS!Nj:Eu 


0.015 


460nnn 


110.W 


59.7% 


64S.8nm 


0.629 


0.369 




BaAISiN,:Eu 


0.015 


460nm 


100.0% 


100.0% 


604.erMn 


0.566 


0.431 


is 







[0066] 

mm5<,Z7^tii. : Mg = 0.5 : 0.5t#. mm.. ttCJt«M2{Cib'<30%ia 

±l*]±-ri.Ct*<fJH^Uc. tfz. ^JSMetC^tBa : Mg = 0.25 : (i.l5(r>t% . 

m.m^imm2<7)m.(, m\,zit^m.^»\±m^zi^yvL. ««645.8 mm^mti 

[0067] 

mmmi-ex'o: mmtix. mmc^)7mx-ii^j:<2m&±(oytmim^^?>z 
kizx'o, m.^&tuziz«^{z\^±x'^hzbtmmitz, ttz. -^uzmai. 
nmim^tim-^ii. 2mxt(7)7imff>miti^$-ti,ztizx^x. mm^^ 

[0068] 

fe^3ti*(ZnS:Cu.Al)i:$-, i^c7):fratcj: •JM^LtafeLEDS-f^SSUo. Z</)t^. m 
t4fefflS3000Kffi^cOl«fe*^^#/bi^|.J:^Hi^^Sr^i6/i. -f-Lt, ^^^J'hjeoLEDigr 
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tzmx'h-itz. ^h^z. ^^mm',zmmm<rm^^^ti,:Lbx\ mm^zm. 

[0069] 

ED±^, mmix-'i^hixtciiimb. ^mn^wm m-.ce) b^. 'j^mmm^z 

^^X^^ h)\^b . mmiZi^l^t/tii^<^^itX^9 h/UtOjI^S-v-SaU-i^a y L 

^tzb^ff). m:XK^'h)Uiml 2fcs^-r. lai 2t4iii i tisiaiK:. mmnzj/ttnm^ 

Mib*). mm^z^^^^ib^fz^yyX'hl. E112cOi^**»<^B3A>*>^j:atc, 

m&mi)'¥<D^m^mimn&im-h(^mzx 'omm^n.m.i. ^mxiem 
^(7)&-&^mi>zbtfiX'^i;i. tti. ^i^mmwL imbm^mz+mtifc 
hffiX'h'yfz. ^^iz. mmmmizmmiii^m-^i^ii^ibT. m^m.<^m 

[0070] 

[03] HJIfBJi Wll>^*fl:(7)iie;^'<;? ViviTT^i^yyX'hh. 
[04] 5l)life«'<J2 tfSl.m3ett=«7)|ijg;^/<i? 

[06] JtKWIl h;US-^-ri5^77t'J)l). 
[07] |liie'J4tcfSI>^3tftoi)S;^'<.;7 h;P2r.T^-r^^77T'J)l.. 

[09] IISt^'J6C^I>^3t*<0lilSX'<^' h;l'?:^n-rj/7 7T'J>|.. 

[010] ^mm2i,z^im^i^cr)misx^:? y-ji^^^t^^^yx-h^. 

[011 ] lllfi«?l|7 IC^I. SfeLEDiO^X'^^' h;USr*-r^'57T'J)S . 
[012] SIMiMSK^sefeLEDiO^;^'^^' hfUi^i-f^yyX'hS^. 
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250 300 aSO 400 480 500 550 600 
M<nrh} 



[011] 



e>38S.2nm 




400 SOO 500 700 600 

MM 



[HIO] 




S50 300 350 400 450 500 560 600 



[1112] 



Cx 4«aO ran 

















400 800 60O 700 BOO 
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4H001 CA04 XA05 XA12 XA13 XA14 XA20 XA30 XA31 XA32 XA38 

XA56 YA25 YA58 YA62 YA63 
5F041 AAll AA12 EE25 



